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$K$ 1 , $E/K$ $K$ $O_{K}$
. $E$ $K$ $\psi=\psi_{E/K}$ . $p$ $K/\mathbb{Q}$
, $E$ $p$ good reduction .
$0\leq j<k$ $k,j$ $K$ $\chi$ , Hecke $L$ $L(\psi^{-k}\overline{\psi}^{j}\chi, s)$
$s=0$ $p$ $p$ $L$ . $p$ $K/\mathbb{Q}$
, $k,$ $j$ $p$ , 2 $p$ $L$ ([1],
Chap. ID $p$ $\psi 1$ , Schneider-Teitelbaum [4] 1 ,
$j=0$ $k$ $p$ 1 $p$ $L$ .
[6] , $j\geq 0$ , $k$ $p$ $p$ $L$
. .
$\overline{\mathbb{Q}}\mathrm{e}arrow \mathbb{C},$ $-\mathbb{Q}$ $‘arrow \mathbb{C}_{p}$ .
$\psi$ $\mathrm{f}=\mathrm{f}\psi$ , $\mathrm{f}|N,$ $p$ {N $N\geq 4$ .
$L=K(E[N])$ , $K_{n}=K(E[\mathrm{p}^{n}])$ , $L_{n}=LK_{n}=K(E[Np]n)$ $(0\leq n\leq\infty)$
, $K$ Galois
$\mathrm{A}=\mathrm{G}$al$(L/K)$ , $\Gamma_{n}=$ Gal$(K_{n}/K)$ , $\mathcal{G}_{n}=$ Gal$(L_{n}/K)$
<.
$K$ $A_{0}$ $\epsilon$ , $\mathrm{f}_{\mathcal{E}}$ $Np\infty$ , $\epsilon$ $\epsilon:\mathcal{G}_{\infty}arrow$
$\mathbb{C}_{p}^{\mathrm{x}}$ . $\psi$ $\psi:\Gamma_{\infty}arrow\sim O_{K_{p}}^{\mathrm{x}}$ ( $O_{K_{p}}$ $K$ $p$
$K_{p}$ ) , $\mathcal{G}_{\infty}\cong\Delta$.
$\mathrm{x}\Gamma_{\infty}$ locally $K_{p}$-analytic
structure .
Ll ([6], Theorem 1.1.1)
$(6Np, a)=1,$ $\psi(a)=a\in \mathbb{Z}$ $a\subset O_{K}$ . $j\geq 0$








, $d_{K}$ $K$ , N=NK’ r $G(\epsilon)\in \mathbb{C}$ $\epsilon$
$\epsilon\psi^{-k}\overline{\psi}^{j}$ ( Gauss ) .
, $\mathbb{C}_{p}$ , $\mathbb{C}$ ,
$\overline{\mathbb{Q}}$ .
distribution $\tilde{\mu}_{a}^{j}$ , Schneider-Teitelbaum [4] $p$ Fourier
. , $E$ $\hat{E}$ $L$ $(\epsilon^{-1},0)$
. 2 , $p$ Fourier
, Riemann $\zeta$ . 3 $\hat{E}$ Fourier
, 4, 5 .
2 $p$ $\zeta$ Fourier













$=\mathrm{S}\mathrm{p}\mathrm{f}(\mathbb{Z}_{p}\ovalbox{\tt\small REJECT} x-1\mathrm{J})$ $\mathbb{Z}_{p}$ .
$\mathbb{Z}_{p}$
$arrow\simeq$ $\mathrm{H}\mathrm{o}\mathrm{m}(\hat{\mathrm{G}}_{m},\hat{\mathrm{G}}_{m})$
$t$ $\mapsto$ $(x\vdasharrow x^{t})$
.
$\mathbb{Q}_{p}$ 0 , $\mathbb{Z}_{p}$ $O$- lued measure $M$(Zp’ $O$ )
, $\mu\in M$ (Zp’ $O$ ) , Fourier 1 $F_{\mu}(x)\in O[x-1\mathrm{J}$
$F_{\mu}$ (x) $:= \int_{\mathbb{Z}_{p}}x^{t}d\mu(t)=\sum_{n=0}^{\infty}(\int_{\mathbb{Z}_{p}}(\begin{array}{l}tn\end{array})d\mu(t))(x-1)^{n}$
.
2.2 (1) Fourier
$M(\mathbb{Z}_{\mathrm{p}}, O)$ $arrow$ $O[x-1\mathrm{J}$
$\mu$ – $F_{\mu}(x)$
$O$ .
(2) $\mu\in M$ (Zp’ $O$ ) ,
$(x \frac{d}{dx})^{k}F_{\mu}(x)=\int_{\mathrm{Z}_{p}}t^{k}x^{t}d\mu(t)$
.
(3) $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mu)\subset \mathbb{Z}_{p}^{\mathrm{x}}$ , $\sum_{\zeta^{p}=1}F_{\mu}(\zeta x)=0$
.
2.1, 2.2 , $\zeta(-k)$ $p$ . 2.1
$F_{a}(x)$ $\mathbb{Z}_{\mathrm{p}}[x-1\mathrm{I}$ , Fa=F\mu $\mu_{a}\in M$ (Zp’ $\mathbb{Z}_{p}$ ) .




, \mu \tilde , $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\tilde{\mu}_{a})\subset \mathbb{Z}_{p}^{\mathrm{x}}$ ,
$\underline{\int_{\mathrm{Z}_{p}^{\mathrm{X}}}t}$
k $d\tilde{\mu}_{a}(t)=(1-p^{k})(1-a^{k+1})\zeta(-k)$
1 $\lceil\hat{\mathrm{G}}_{m}$ , Fourier .
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1 . $E$ $\hat{E}$ , $T^{*}=\mathrm{H}\mathrm{o}\mathrm{m}(\hat{E}, \mathrm{G}\hat m)$
( $\mathrm{H}\mathrm{o}\mathrm{m}$ $O\mathrm{c}_{p}$ ) $T^{*}$ $O_{K_{p}}$ 1
. , $x\in\hat{E}(O_{\mathbb{C}_{p}})$
$f_{x}$ : $T^{*}$ $arrow$ $\mathbb{C}$;
$t$ – $t(x)$
, $x\vdasharrow f_{x}$ $\hat{E}(O_{\mathbb{C}_{\mathrm{p}}})\cong \mathrm{H}\mathrm{o}\mathrm{m}(T^{*}, \mathbb{C}_{p}^{\mathrm{x}})$ ( $\mathrm{H}\mathrm{o}\mathrm{m}$ locally $K_{p^{-}}$
analytic )
$\hat{E}$
$\mathbb{C}_{p}$ rigid analytic group $\hat{E}$ , rigid analytic
function $O(\hat{E}/\mathbb{C}_{p})$ . $T^{*}$ $\mathbb{C}_{p}$-valued localy $K_{\mathrm{p}}$-analytic










(2) $t:T^{*}arrow\sim O_{K_{p}}$ , $E/K$ $\omega\neq 0$ , $\omega$
$\partial_{\omega}$ . $\Omega_{p}\in \mathbb{C}_{p}^{\mathrm{x}}$ ,
$\partial_{\omega}^{k}F_{\mu}(x)=\Omega_{p}^{k}\int_{T^{*}}t^{k}f_{x}d\mu$
.
(3) $\mathrm{s}\mathrm{u}\mathrm{p}\mathrm{p}(\mu)\subset T^{*}\backslash pT^{*}$ ,
$\sum_{\mathrm{k}](z)=0}F_{\mu}(x+_{\hat{E}}z)=0$
.




, $L$ $\mathrm{E}/\mathrm{Y}_{1}$ (Npn)
\mbox{\boldmath $\theta$}E, .
4.1 $\theta_{E,a}$
4.1 ([5], Chap. IL Proposition 1.1)
$E/S$ $S$ , $a$ 6 . $6a$ $S$
. $E$ \mbox{\boldmath $\theta$}E, :
(1) $a$ $S$ $b\neq 0$ , $E$ $b$ $N_{b}$




$E/S$ , $\underline{\omega}_{E/S}=\mathrm{c}\mathrm{o}\mathrm{L}\mathrm{i}\mathrm{e}(E/S),$ $\underline{\omega}_{E/S}^{\vee}=\mathrm{L}\mathrm{i}\mathrm{e}(E/S)$ ,
: $\mathit{0}_{E}arrow O_{E}\otimes_{\mathcal{O}_{E}}\Omega_{E/S}\cong O_{E}\otimes_{\mathcal{O}_{S}}\underline{\omega}_{E/S}d$
. $\underline{\omega}_{E/S}^{\otimes \mathrm{r}}$ $O_{E}\otimes\underline{\omega}_{E/S}^{\otimes r}arrow$
$O_{E}\otimes\underline{\omega}_{E/S}^{\otimes r+1}$ 1
$\mathrm{Y}_{1}(Np)n/\mathbb{Q}$ $Npn$
$\mathrm{E},$ $\alpha_{n}^{\mathrm{u}}$ , $\mathrm{D}$
$\mathrm{S}\mathrm{y}\mathrm{m}\mathrm{m}^{r}(H_{\mathrm{d}\mathrm{R}}^{1})arrow\nabla$r $\mathrm{S}\mathrm{y}\mathrm{m}\mathrm{m}^{r}(H_{\mathrm{d}\mathrm{R}}^{1})\otimes\Omega_{Y_{1}(Np^{n})}^{1}arrow \mathrm{S}\mathrm{y}\mathrm{m}\mathrm{m}^{r}(\sim H_{\mathrm{d}\mathrm{R}}^{1})\otimes\underline{\omega}_{\mathrm{E}/1_{\acute{1}}(Np^{n})}^{\otimes 2}$ (4.2)
$\llcorner\{\rangle \mathrm{S}\mathrm{y}\mathrm{m}\mathrm{m}^{r}(H_{\mathrm{d}\mathrm{R}}^{1})\otimes \mathrm{S}\mathrm{y}\mathrm{m}\mathrm{m}^{2}(H_{\mathrm{d}\mathrm{R}}^{1})arrow \mathrm{S}\mathrm{y}\mathrm{m}\mathrm{m}^{r+2}(H_{\mathrm{d}\mathrm{R}}^{1})$
. Hdl $=H_{\mathrm{d}\mathrm{R}}^{1}$ ( $\mathrm{E}/\mathrm{Y}_{1}$ (Npn)) , Gauss-Manin
, -Spencer .
4.3 CM
1 . $H_{1}$ $(E(\mathbb{C}), \mathbb{Z})$ $O_{K}$ $\gamma$ ,
$\alpha_{n}=\exp(\frac{1}{N\psi(p)^{n}}\gamma)\in E[Np]n$ $(n\geq 0)$




, $k>j\geq 0$ $\sigma\in \mathcal{G}_{n}=\mathrm{G}\mathrm{a}1(L\sqrt K)$ ,
$L(k,j, \sigma)=\mathrm{p}\mathrm{r}\circ(x_{E,\sigma(\alpha_{n})})^{*}\circ \mathrm{D}^{j}\circ(\alpha_{n}^{\mathrm{u}})^{*}\circ\partial^{k-}j$ $\log(\theta_{\mathrm{E},a})\in\underline{\omega}_{E/K}^{\otimes k+j}\otimes K$ $L_{n}$
. $x_{E,\sigma(\alpha_{n})}$ : $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(L_{n})arrow Y_{1}$ (Npn) $(E, \sigma(\alpha_{n}))$ $Y_{1}(Np)n$
,
$L$ (k, $j,$ $\sigma$ ) , $L$ .
4.3 $\omega\neq 0$ $\underline{\omega}_{E/K}$ . $\underline{\omega}_{E/K}^{\otimes k+j}\otimes_{K}\mathbb{C}$
$L(k,j, \sigma)=$ (-1Y-j-1 $(k-1)!( \frac{\sqrt{d_{K}}}{2\pi})^{-j}(\int_{\gamma}\omega)-k-jN^{k-j}\psi^{k}\overline{\psi}^{-j}(p)^{n}$
$\mathrm{x}\{\mathrm{N}(a)L(\psi^{-j}",0;\sigma)-$ I $k\overline{\psi}^{-j}$ (a)L $(\psi^{-}k\overline{\psi}^{j}, 0;yy_{a})$ $\}$ . $\omega^{\otimes k+j}$
.
4.3 . \mbox{\boldmath $\theta$}(C
$\theta$ (C$\infty$ ): $\underline{\omega}_{\mathrm{E}}^{\otimes r}\prec$ Symm$f$ (Hj $\mathrm{R}$) $arrow \mathrm{S}\mathrm{y}\mathrm{m}\mathrm{m}^{r+2}(H_{\mathrm{d}\mathrm{R}}^{1})\mathrm{D}arrow^{\mathrm{p}\mathrm{r}}\underline{\omega}_{\mathrm{E}}^{\otimes r+2}$
. , $\mathrm{p}\mathrm{r}$ Hodge Hdl $=\underline{\omega}_{\mathrm{E}}\oplus\overline{\underline{\omega}_{\mathrm{E}}}$
.
$L(k, j, \sigma)=(x_{E,\sigma(\alpha_{n})})^{*}\circ\theta(C^{\infty})^{j}\circ(\alpha_{n}^{\mathrm{u}})^{*}\circ\partial^{k-j}\log(\theta_{\mathrm{E},a})$
. \mbox{\boldmath $\theta$}(C $C^{\infty}$
$\frac{-\pi}{{\rm Im}(\overline{\omega_{1}}\omega_{2})}(\overline{\omega_{1}}\frac{\partial}{\partial\omega_{1}}+\overline{\omega_{2}}\frac{\partial}{\partial\omega_{2}})$
, $\theta(C^{\infty})^{j}\circ(\alpha_{n}^{\mathrm{u}})^{*}\circ\partial^{k-j}\log(\theta_{\mathrm{E},a})$ Eisenstein
([2], (2.3.38)). Eisenstein CM
$L$ ([1], Chap. $\mathrm{I}\mathrm{I},$ $3.5$ ) 4.3 .
5
$L_{n}$ $\mathbb{C}_{p}$ ( $L_{np}$ . , $L$ (k, $j,$ $\sigma$ ) $\underline{\omega}_{E/K}^{\otimes k+j}\otimes KL$n,p
, .
, $O=O_{K_{p}}$ .
$E/K$ $O$ $\mathcal{E}$ , $\mathcal{E}\mathrm{m}\mathrm{o}\mathrm{d} p$ universal formal deformation $\mathcal{E}^{\mathrm{u}}/R$
. $n\geq 0$ , $\mathcal{E}^{\mathrm{u}}/R$ ([3] ) $Np^{n}$
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(R_{n})=[\Gamma_{1}(Npn)]\mathcal{E}$u/R
, $Npn$ \mbox{\boldmath $\alpha$}\leftrightarrow 1
38
5.1 $\theta(p)$
( ) $R\cong O$ [T] ,
$R^{\mathrm{P}\mathrm{D}}= \{\sum_{(n=0}^{\infty}a_{n}\frac{T^{n}}{n!}|a_{n}\in O\}$
. , Gauss-Manin
$H_{\mathrm{d}\mathrm{R}}^{1}(\mathcal{E}^{\mathrm{u}}/R)\otimes RR^{\mathrm{P}\mathrm{D}}\cong H_{\mathrm{d}\mathrm{R}}^{1}(\mathcal{E}/O)\otimes oR^{\mathrm{P}\mathrm{D}}$
. $O_{K}$ Hdl (E/O)\cong -\mbox{\boldmath $\omega$}E’o\oplus -\mbox{\boldmath $\omega$}\epsilon \vee /o ,
$H_{\mathrm{d}\mathrm{R}}^{1}(\mathcal{E}^{\mathrm{u}}/R)\otimes_{R}R^{\mathrm{P}\mathrm{D}}\cong\underline{\omega}_{\mathcal{E}/O}\otimes_{O}R^{\mathrm{P}\mathrm{D}}\oplus\underline{\omega}_{\check{\mathcal{E}}/O}\otimes_{O}R^{\mathrm{P}\mathrm{D}}$ (5.1)
. 1 $\mathrm{p}\mathrm{r}$ ,
$\phi:-\omega_{X^{\mathrm{u}}/R}\otimes_{R}R^{\mathrm{P}\mathrm{D}}\{arrow H_{\mathrm{d}\mathrm{R}}^{1}(\mathcal{E}^{\mathrm{u}}/R)\otimes_{R}R^{\mathrm{P}\mathrm{D}}arrow-\omega_{\mathit{4}/O}\otimes_{Q}R^{\mathrm{P}\mathrm{D}}\mathrm{p}\mathrm{r}$ (5.2)
($T=0$ identity ) . $\theta(p)$




. , \mbox{\boldmath $\theta$}(C
$L(k, j, \sigma)=(x_{E,\sigma(\alpha_{n})})^{*}\circ\theta(p)^{j}\circ(\alpha_{n}^{\mathrm{u}})^{*}\circ\partial^{k-j}\log(\theta_{\mathcal{E}^{\mathrm{u}},a})$
. $x_{E,\sigma(\alpha_{n})}$ : $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(L_{n,p})arrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(R_{n})$ .
5.2 hft
$\mathcal{E}^{\mathrm{u}}$
$\overline{\mathcal{E}^{\mathrm{u}}}=\mathrm{S}\mathrm{p}\mathrm{f}(A)$ . $X$ $A\cong R$ [Xl ,
$A’= \{\sum_{n=0}^{\infty}a_{n}X^{n}|a_{n}\in R^{\mathrm{P}\mathrm{D}}[p^{-1}],$ $|a_{n}|_{p}p^{-n\epsilon}arrow 0(\forall\epsilon>0)\}$
. $\alpha_{n}^{\mathrm{u}}$
$\alpha_{n}^{\mathrm{u}}=\alpha_{n}^{\mathrm{u}}’+\alpha_{n}^{\prime \mathrm{u}}’$ , $\alpha_{n}^{\prime \mathrm{u}}\in \mathcal{E}^{\mathrm{u}})^{n}],$ $\alpha_{n}^{\prime\prime \mathrm{u}}\in \mathcal{E}^{\mathrm{u}}[N]$
.
,
$\partial_{i}$ : $A’arrow\underline{\omega}_{\mathcal{E}}^{\otimes}i_{\mathit{0}}\otimes O$ $A$’ $(i=1,2)$
.
38
5.3 ([6], Lemma 4.4.4, 4.4.5, 4.5.4)
$r\geq 0$ , $\partial_{i}$ $\underline{\omega}_{\mathcal{E}/O}^{\otimes r}$ $\underline{\omega}_{\mathcal{E}/O}^{\otimes r}\otimes A’arrow\underline{\omega}_{\mathcal{E}/O}^{\otimes r+i}\otimes A’$

















$\phi:\underline{\omega}_{\mathcal{E}^{\mathrm{u}}/R}\otimes R^{\mathrm{P}\mathrm{D}}-*(\underline{\omega}_{X/O}\oplus\underline{\omega}_{\mathcal{E}/O}^{\vee})\otimes R^{\mathrm{P}\mathrm{D}}$ $-\omega_{[]/O}\otimes R^{\mathrm{P}\mathrm{D}}$
,
$P:\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(R^{\mathrm{P}\mathrm{D}})arrow \mathrm{V}o(\mathrm{H}\mathrm{o}\mathrm{m}(_{-}\omega_{\mathit{4}/\mathrm{O}}), \underline{\omega}_{\mathcal{E}/O}^{\vee}))=\mathrm{V}o((\underline{\omega}_{\mathcal{E}/O}^{\vee})^{\otimes 2})=:\mathrm{V}$ 2
( ) ( $\mathrm{V}_{B}$ (M) $B$ $M$
)








5.4 ([6], Proposition 4.4.1)
$\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(A’)arrow \mathrm{V}_{R}\log\otimes R^{\mathrm{P}\mathrm{D}}arrow \mathrm{V}_{1}\tilde{\mathcal{P}}\otimes o$ V2
,
(coLie $(\mathcal{E})\oplus \mathrm{c}\mathrm{o}\mathrm{L}\mathrm{i}\mathrm{e}(\mathcal{E})^{\otimes 2}$ ) $\otimes oA’arrow\hat{\Omega}\sim A/O\otimes A$ $A’$
. $\hat{\Omega}_{A}$/O $(T, X)$ .
,




53 $L$ (k, $j,$ $\sigma$)
1, $\partial_{2}$ , $L$ (k, $j,$ $\sigma$ ) .
$\alpha\in \mathcal{E}^{\mathrm{u}}$ translation $\beta\vdasharrow\alpha+\beta$ \mbox{\boldmath $\tau$} ,






$\alpha_{n}=\alpha_{n}’+\alpha_{n}’’$ , $\alpha_{n}’\in E[\mathrm{p}^{n}]$ , $\alpha_{n}’\in E[N$
, $x_{E,\sigma(\alpha_{n})}$ : $\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(L_{n,p})arrow \mathrm{S}\mathrm{p}\mathrm{e}\mathrm{c}(R_{n})$ $Earrow \mathcal{E}^{\mathrm{u}}$ x\tilde E, (\mbox{\boldmath $\alpha$}n)
$\text{ }$ ,
$L(k,j, \sigma)=\sigma(\alpha_{n}’)^{*}\circ$ ( $\overline{x}_{E}$ ,a(a$n)$ ) $*0\partial_{1}^{k-j}0\partial_{2}^{i}\log(\tau_{\alpha_{n}^{\mathrm{u}}}^{*},,\theta_{\mathcal{E}^{\mathrm{u}},a})$
$=\sigma(\alpha_{n}’)^{*}\circ\partial^{k-j}\circ(\tilde{x}_{E,\sigma(\alpha_{n})})^{*}\circ\partial_{2}^{j}\log(\tau_{\alpha_{\acute{n}}^{\mathrm{u}}}^{*},6\mathcal{E}^{\mathrm{u}},a)$
. ,




55 $\underline{\omega}_{E/K}$ $\omega$ . $j\geq 0,$ $\sigma\in \mathcal{G}_{n}$
$F_{\sigma,a}^{j}\cdot\omega^{\otimes 2j}=(\tilde{x}_{E,\sigma(\alpha_{0})})^{*}\circ\theta_{2}^{\gamma}\log(\tau_{\alpha_{0}^{\mathrm{u}}}^{*}\theta_{\mathcal{E}^{\mathrm{u}},a}|$




$\cross$ { $\mathrm{N}(a)L(\psi^{-k}\overline{\psi}^{j},0;\sigma)-\psi^{k}\overline{\psi}^{-j}$ (a)L(f? $-k\overline{\psi}^{j}$ ’ $0;\sigma\sigma_{\mathfrak{g}})$ }
. (F\sigma j, $\sigma|_{L}\in\Delta$ [ $\psi 1$ , $F_{\sigma\sigma_{p}^{-n}}^{j}$ , $\mathrm{w}\mathrm{e}\mathrm{U}$-defined )
. $\mathcal{G}_{\infty}$ distribution
.
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